In these experiments isotonic saline and inulin were administered as described above. After the dog received I ,000 ml of saline, three IO-to I 5-min clearance periods were obtained from each kidney. The left renal artery was then constricted by a rubber clamp to reduce glomerular filtration rate by 25 % or more of the control side, and four to six additional clearance periods were collected.
Inulin concentrations in serum and urine were determined by methods previously described (3). Serum ultrafiltrates were prepared by the method of Toribara and co-workers (I 2). The ultrafiltration tubes were gassed for 3 min with g5 % 02 and 5 % CO2 and centrifuged at 2,000 rpm for 2 hr at 36 C. Calcium was determined in total serum, serum ultrafiltrate, and urine by the fluorometric method of Wallach and Steck (I 4). This method is based on the quantitative chelation of calcium to calcein to form a fluorescent complex at alkaline pH. Ten determinations of one sample of serum and urine gave a standard deviation of h2.g % and h4.0 %, respectively. An average recovery of I OI % was obtained in seven serum samples and g6 % in seven urine samples.
The amount of noncalcium fluorescence was found to be negligible in urine. The addition of inulin in concentrations comparable to those expected in blood and urine during the experiment did not interfere with the determinations of calcium in serum, urine, or ultrafiltrates. Repeated freezing and thawing of the samples revealed a progressive decrease in calcium concentration of serum ultrafiltrates, even when stored in plastic containers. As a result, calcium was determined from the ultrafiltrates on the day they were prepared.
The Table  I illustrate the TF/UFca ratios obtained from eight normal nondiuretic dogs. The mean TF/UFc, ratio was I .08 (SD & o. I 2). There was no relationship between TF/UFo, ratio and position along proximal tubule. The mean fraction of the filtered calcium remaining in the urine, expressed as (U/UFe,)/(U/Pr,), for each experiment is plotted on the right side of Fig. 3 . Figure 4 and Table 2 show the results odtaineb from six mannitol-loaded dogs. The mean TF/UFc, ratio was 0.92 (SD rt o. 14) which is significantly less than the mean ratio obtained from normal nondiuretic dogs (P < 0.001).
RESULTS

Figure 3 and
The fraction of the filtered calcium excreted in the urine significantly increased during mannitol administration as compared with the normal dogs. The results obtained from six dogs during isotonic saline loading are represented in Fig. 5 and tained from normal nondiuretic dogs (P < 0.00 I). The fraction of the filtered calcium remaining in the urine during saline loading was also greater than in normal nondiuretic dogs. The average fractional excretion of filtered calcium in nondiuretic dogs was 0.3 %, in mannitolloaded dogs 3.0 %, and in saline-loaded dogs 7.0 %. Figure 6 illustrates the change in urinary calcium excretion rate expressed as a function of the change in filtered calcium before and after isotonic saline loading. Each value represents the difference between the mean of the control periods and the mean of the periods during saline loading.
Changes in, filtered load were produced by spontaneous changes in &ration rate or by decreases in the plasma level of ultrafilterable calcium. Calcium excretion rate increased after saline loading even when filtered load decreased. Furthermore, the magnitude of the increase was related to the change in filtered load. Similar changes in sodium excretion rate have been reported from this laboratory under identical conditions (I 7). When the ch ange in calcium clearance was plotted against the change in sodium clearance before and after saline loading a linear correlation was evident (Fig. 7) . The effect of unilateral renal artery constriction during continuous saline loading on the excretion rates of calcium and sodium from the experimental (constricted) and control kidneys are shown in Table 4 . The results are expressed as ratios obtained from the excretion rates of the experimental kidney to the control kidney before and after renal artery constriction.
In the presence of continuous saline administration, the excretion rates of both calcium and sodium were dependent on filtration rate and were parallel.
DISCUSSION
The results obtained in the present study demonstrate that calcium is progressively reabsorbed along the proximal tubule of the dog nephron.
In agreement with the findings reported by others in rats (5, g), it was demonstrated in the present study in normal nondiuretic dogs that the concentration of calcium remains constant along the accessible portion of the proximal tubule, and that the tubule fluid to ultrafilterable calcium concentration ratios are close to unity. This study also confirms the finding that the administration of hypertonic mannitol causes a significant decrease in TF/UFe, concentration ratios (g), suggesting active transport of calcium in the proximal tubule. A similar lowering of the TF/UFe, concentration ratios is evident during saline loading. Walser (I 5) reported that both calcium and sodium clearances increase following saline and osmotic diuresis and that a linear relationship exists between the two clearances.
Consequently, he suggested that both ions Nevertheless, from a mechanistic point of view, the data may be qualitatively explained by postulating that calcium is both coupled to sodium (water) efflux and also actively transported.
If it is assumed for instance that the net efflux of sodium carries half the calcium expected for complete coupling, the TF/UFe, ratio in normal nondiuretic controls would be 1.5. This TF/UFe, ratio would, of course, be lowered by whatever calcium was "pumped" out of the tubule, thus giving a proximal TF/UF ratio somewhat less than 1.5. As the net sodium efflux decreases from either saline or osmotic loading, fractional reabsorption of calcium will decrease but not to the same extent as sodium since the pump for calcium will still be transporting at or near the same rate. This would result in both a fall in the TF/UFe, ratios and a decrease in fractional reabsorption. Consequently, the extent of change in the fractional excretion of calcium following saline or osmotic diuresis would qualitatively correlate with the extent of change in the fractional excretion of sodium produced by the respective diuresis. In addition, because of the maintenance of glomerulotubular balance, the clearances of both ions would be linearly related. 
